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No book dealing exclusively with this 
subject has been published within recent 
years; this book should therefore be 
found exceedingly helpful to the metal- 
lurgist and engineer by supplying, in a 
compact form, a fuller description than 
ALASTAIR T ADAM has been so far available of the manufac- 
ture, and the properties of, cold worked . 
metal. 
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The VAUGHN MOTOBLOC has revolutionized all 
the accepted theories of wire drawing—we make this as 
a definite statement of fact. 

Its flexibility, compactness—speed—production— 
its elimination of all the difficulties of the old block—has 
resulted in the full approval of this machine wherever 
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And, too, it’s safe—the safety bar—the quick, posi- 
tive stop—the ease of control—all make for satisfied, 
contented operators—which means better, faster work. 
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Ih the a publication for 

) the wire industries 
we was suggested to us, 
Ape) naturally, the field 
—— for such a paper was 
investigated. Amongst the 





things looked into was the size . 


and responsibility of the indus- 
try. 

It was found that the wire in- 
dustry was a large and import- 
ant one and the firms in it were 
worth-while, progressive com- 
panies. Now, the closer we come 
to the wire companies, the more 
strength is given to our first 
thoughts that here is a fine and 
growing trade. 

We are proud that it is within 
our power to furnish a business 
paper to such a group, and that 
these men see, as we did, the 
need for a representative pub- 
lication. How WIRE & WIRE 
PRODUCTS is filling this need 
is something that is best left to 
our readers. Expressions from 
only a few of the hundreds of 
letters received follow: 

H. E. Hartman, V. P., In- 
diana Steel & Wire Co., “It cer- 
tainly looks like this publication 
will find a very valuable place in 
the wire field, and we naturally 
are quite interested in receiving 
igs 

Harold V. Engle, V. P., Illinois 
Wire & Cable Co., “The writer 
feels this paper will be of real 
value to the industry, as we are 
certainly in need of just such a 
publication.” 

F. R. Thompson, Asst. Gen. 
Mgr., Gulf States Steel Co., 
“Copy of your magazine receiv- 
ed and find this fills a much 
needed want. Passing thru my 
year’s subscription and you will 
possibly receive further sub- 
scriptions from our department 
heads later.” 

John C. Scheeler, Sec’y and 
Asst. Treas., Buffalo Wire 
Works Co., “You are to be con- 
gratulated in establishing a pub- 
lication specifically for the wire 
and wire products field. We en- 
close two subscriptions, one for 
myself and the other for our 
treasurer. Kindly advise us your 
advertising rates in order that 
we can be of further assistance 
to you from another angle.” 

The Publishers, 
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Continuous Wire Drawing 


‘ i 


An authoritative discussion of various types 
of continuous wire drawing machinery 


I—Its Rationale 

T is customary to be- 

gin the discussion of 
a process with an ac- 
count of its history. The 
history of continuous 
wire drawing’ however 
is so recent, so brief, so 
obscure, and dotted so 
thickly with the head- 
stones of buried hopes, 
painful memories and 
wrecked reputations, 
and scars of financial 
ulcers, that the writer 
prefers first to discuss 
the rationale of the 
subject and to point out 
the advantages sought 
through continuous 
drawing and the inevi- 
ability of their attainment. This 
part of the article will be largely 
a summary of the writers paper 
on ‘Increasing Wire Drawing 
Speed,’ published in the Iron 
Age, October 15, 1925, to which 
the reader is referred for furth- 


er details. 
It is to be understood that, un- 
less otherwise stated, ‘wire 


drawing” is to mean the draw- 
ing of soft low carbon basic or 
Bessemer steel rods from No. 5 
gauge to smaller sizes by the 
dry process. 

Wire drawing falls naturally 
into two distinct parts. One is 
the actual movement of wire 


By Kenneth B. Lewis 


Morgan Construction Company 





By Courtesy of Morgan Construction Co. 


The double-deck machine is a compact two hole 


continuous machine 


through the die, including its 
uncoiling from the reel and its 
re-coiling on the block. This 
part is mechanical, and, apart 
from accident, goes on without 
help or attention from the op- 
erator. The other part is the 
preparation of the wire for 
drawing, and its disposal after 
it is drawn, and in normal op- 
eration these tasks engage the 
whole time of the wire drawer. 
These non-productive jobs in- 
clude placing the undrawn wire 
on the free reel, finding the 
right end, pointing it, selecting 
a die hole, entering and starting 
the draft, and stripping, tying 


up and loading the fin- 
ished wire. For con- 
venience they will be 
referred to in a lump as 
the “chores.” Since a 
complete round of 
chores must be done for 
each single bundle of 
finished wire product, 
and since no other part 
of the operation en- 
gages the wire drawer’s 
attention, it is clear 
that the number of 
bundles produced per 
day is the number of 
times the wire drawer 
can do his round of 
chores. 

This is easily ex- 
pressed as a formula, 
as follows: 

M 
xW in which 
Chores 
M is the minutes in the working 
day, W is the weight of one 
bundle, and ‘chores’ is a figure 
representing the number of 
minutes required for all the non- 
productive operations involved 
in the production of one bundle 
of wire, at finished size, from 
the No. 5 rod or other starting 





Output = 





point. A simpler form of the 
M W 

expression is ; 
Chores 


To increase the value of a 
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fraction you must either in- 
crease the value above the line, 
or decrease the value below the 
line. M must be let alone, for 
even if the length of the work- 
ing day could be increased, such 
increase would affect equally the 
product of any kind of process. 
W can be increased by using 
heavier rod bundles, whether by 


Single Contin- 
Core holing uous 
Bundle on reel 4 times once 
Find the end 4 times once 
Point 4 times once or 
twice 
Chang die 4 times 4 times 
Pull out point 4 times 4 times 
Gauge wire 4 times once 
Strip 4 times once 
Tie up and load once once 


It is seen at a glance that con- 





By Courtesy of Waterbury Farrell Co. 


A type of continuous wire drawing machine with rolls mounted on vertical spindles. 


rolling longer lengths, or by 
welding, which has proved en- 
tirely practical. Will the in- 
crease of W be of greater value 
in continuous than in non-con- 
tinuous drawing? It certainly 
will. Even though mechanical 
stripping may have removed the 
chief obstacle to the use of 
heavy bundles, their manipula- 
tion on wire blocks is awkward, 
and though the limit of weight 
has been raised, a limit is still 
imposed by the difficulty of 
keeping a high loose bundle on a 
rapidly rotating block. In con- 
tinuous drawing this problem is 
met only on one block, no matter 
what the number of drafts. 
Furthermore in continuous 
drawing we can resort to cut- 
ting the bundle on the finishing 
block and escape all handling 
problems without losing the ad- 
vantages of an unlimited W. 
Consider now the _ chores. 
They lie below the line in our 
M W 
and output per 





fraction, 
Chores 
man increases at the same rate 
at which the time of the chores 
decreases. If the chore time 
can be halved the output will be 
doubled. -Take as an example a 
four-draft job, and compare the 
number of chores in single- 
holing andcontinuous drawing. 


tinuous drawing has the better 
of the argument at every point 
where there is a difference, in- 
cluding the most laborious and 
time-consuming of the chores. 

The matter of drawing speed 
Speed affects only the invest- 
ment in machinery. As a mat- 
ter of fact speed averages about 
the same in continuous as in sin- 
gle hole drawing. While, for 
reasons at which we can only 





By Courtesy of Waterbury Farrell Co. 


A front view of the cone type continuous wire 
drawing machine for fine wires. 


is not a factor in the problem. 
The basic formula M W/Chores 
has no factor in which speed is 
expressed either directly or in- 
directly. The higher the speed 
the fewer units are operable per 
man for the same_ tonnage. 


WIRE 


guess, it seems posible to aver- 
age higher finishing speed in 
continuous drawing, still the 
ripping speed is, by construc- 
tion, much lower than _ neces- 
sary and the average speed 
is about the same. This is fair- 
ly well attested by the fact that 
output per block is about the 
same in the two systems, the 
tonnage advantage of the con- 
tinuous system resulting from 
the greater number of blocks op- 
erated per man. 

In summary then, it can be 
said that continuous drawing 
will logically result in greater 
output per man and if it is free, 
or can be freed, from counter- 
balancing disadvantages, will 
drive out single-holing. It 
wins not by higher speed but by 
higher man-efficiency. 


Il—History and Present Status 
The Slip Machine 


Continuous drawing probably 
started later than 1870. We 
may assume that a wire drawer 
did the first continuous job, and 
did it in a dark corner of the 
mill when the boss was out after 
a mug of beer. 


The present writer has seen 
just this thing done, by a wire- 
drawer who thought he was the 
first to try it: wire passed two 
or three wraps around the first 
block of an ordinary bench, car- 
ried through the second die and 
onto the second block. It drag- 
ged badly on the side of the box, 
in spite of a stick of wood wedg- 
ed in between, and as no provis- 
ion was made for taking up the 
elongation it slipped badly on 
the first block, but it worked, 
and it made the job easier. 

We can imagine the next 
steps to have been discovery by 
the boss, a general bawling out 
for the cutting of the first blo-k 
by excessive slippage, awaken- 
ing of interest, consultation 
with the mill-wright, a sheave 
to guide the second draft 
straight into its die, and finally, 
with much head-scratching and 
many failures, a smaller block 
on the first spindle, to reduce 
slippage to the lowest safe limit. 


(Continued on page 99) 
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Springs and Spring Wire 


A discussion of certain important and 
little known principles of spring design 


Abstract of a talk given by L. D. Granger before the Boston Chapter of the Society of Steel Treating 


HE purpose of this talk is to 

record a few interesting and 
not well understood facts re- 
garding spring designs, and to 
give a little information regard- 
ing the various kinds of wire 
used for spring manufacture. 

In the first place, exactly the 
same principles apply in the de- 
sign of a spring as in the laying 
out of a skyscraper. Each is 
susceptible of mathematical 
analysis as to stresses and 
strains, and each demonstrates 
the inflexibility of natural laws 
in its performance in obedience 
to considerations of dimension, 
sizes of members, stresses, and 
strains. 

The main point of difference is 
this: the basis of structural de- 
signing is rigidity—resistance 
to motion, while the basis of 
spring design is the production 
of motion—not only motion 
alone, but of a definite quantity 
—and sometimes within quite 
narrow limits. 

The amount of motion is de- 
pendent upon several factors. 
First of all, upon the kind of 
materials. We find upon test 
that two pieces of wire—tested 
always below the elastic limit, as 
spring actions to be completely 
reversible (in other words, if 
the spring does not “set” in 
use) must not exceed the elas- 
tic limit of the material—will 
not elingate the same if made of 
different materials. A piece of 
phosphor bronze wire, for in- 
stance, will stretch twice as far 
as a piece of steel wire of the 
same dimensions, and I leave it 
to your imagination to conceive 
how far a piece of rubber wire 
would stretch under the same 
conditions. The amount of 


stretch is dependent upon the 
modulus of elasticity of the ma- 
The modulus of phosphor 


terial. 


By L. D. Granger 


Wickwire Spencer Steeel Company 


bronze is about half that of 
steel, and rubber is of the mag- 
nitude of a thousand as against 
28-30 million for steel—so here 
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is the first pitfall in the path of 
the precision spring designer. 

Your structural draftsman 
says the modulus is “constant” 
and so it is insofar as his limit- 
ed use and appreciation of its in- 
fluence extends. His job is to 
make a rigid structure—he uses 
a factor of safety or ignorance 
—whichever your charity is 
pleased to term it—large enough 
to cover a multitude of sins, and 
the value of the modulus vary- 
ing from 28 to 32 million, does 
not affect the relative rigidity 
of his structure. The spring 
maker, however, is faced with 
this fundamental variation, en- 
tirely beyond his control, in the 
most essential factor of his de- 
sign, of almost 10 percent from 
the mean value—and when con- 
fronted with specifications al- 
lowing a variation of less than 
two per cent either way, he is 
perhaps entitled to scratch his 
head a little. 

And this is not the worst of 
it either. It is entirely possible 
that the designer is a follower 
of Kent, and has _ religiously 
used the value for modulus in 
torsion of 12,600,000 advocated 
by that authority. The spring 
maker finds that the specifica- 
tions so precise on paper can- 
not be met with the size wire, 


height and dimensions called 
for. The designer, after the 


manner of his ilk, has left just 
the space calculated for the 
spring; it works in a hole, on 
a rod, and fits into a slot just 
so long, so the spring maker 
tears his hair, and says it can’t 
be done. After a while, confer- 
ences straighten the matters 
out, the size of the wire is 
changed a little, diameters are 
shaded one way or another, and 
finally the desired results are 
obtained, but perhaps the de- 
signer wonders after it is all 
over what sort of people spring 
makers are anyway, that they 
can’t follow his directions like 
a druggist does a prescription. 

Another type of spring de- 
signer frankly admits that he 
knows nothing about designing 


“springs and winds up a few in 


the shop and picks out one that 
does the work, and it is a good 
way, too, as the result is a prac- 
tical spring which can be dupli- 
cated. 

There is one very useful for- 
mula seldom seen in print which 
is the basis of all spring design— 

2 GPF 
V— 





S2 

In this formult V stands for 
the volume of the metal, G, for 
the torsional modulus of elas- 
ticity, P for the load carried in 
pounds, F, for the deflection, and 
S for the allowable fibre stress. 

The real significance of this 
formula is that a given amount 
of work (PxF) at a given stress 
(S) requires the same volume of 
metal, no matter whether the 
section is round, square, rec- 
tangular or what, and irrespec- 
tive of all considerations of size, 
diameter of coil or free lengths. 
By juggling the cross sectional 
areas, problems may be solved 
by this formula that otherwise 


(Continued on page 98) 
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Modern Methods of Handling Wire Rods and 


An overhead electric crane sys- 
tem covering the entire plant 


By George R. Harrison 


Wire Mill Specialist of The Cleveland Electric Tramrail Co., Wickliffe, Ohio 


HE manufacturing of wire 
was known tothe Egyp- 


tians as early as 1700 B. C., and 
records show it to have been a 
familiar article of commerce at 
that time; but wire drawing, as 
known today, is said to have 





Fig. 1.—The Hair Pin Hook suspended from 
the hoists of the electric crane may be tip- 
ped at any angle required to pick up coils 
of wire. 


been practiced first by one “Ru- 
dolph of Nuremburg”’ about the 
thirteenth century. 

This same industry was one 
of the first to be introduced into 
the American Colonies from 
England and was well establish- 
ed by 1665, although it did not 
attain any considerable propor- 
tion until after the Revolution- 
ary War. 

It may be of interest to know 
that in the year 1860, wire rods 
were rolled on small, two high 
bar mills, the rod being handled 
back over the rolls after each 
pass. Starting with a 1-14” bil- 
let weighing about ten pounds, 
a rod fourteen feet long could be 
produced, the smallest gauge be- 
ing about one-half inch. Five 
tons per day was considered a 
very satisfactory output. 

If the output of five tons per 
day of 1860 is compared to the 
output of the modern continuous 
mill of about four hundred and 
fifty tons, it becomes very ap- 
parent that an effective method 
of handling rods is essential. 

At present some of the larger 
mills in the country are equipped 
for handling rods with overhead 
electric cranes; but in order to 
cover a sufficient area in stor- 
age, these cranes are, of neces- 
sity, of long span. However, a 


crane of this type cannot be 
economical to purchase or op- 
erate, when the loads to be 
handled are comparatively light 
—the loads vary from fifteen 
hundred to three thousand 
pounds, while the cranes handle 
but one load at a time. 

Since the crane can operate 
only in a straight line within 
the confines of one building, the 
storage of rods required by wire 
mills necessitates the use of sev- 
eral cranes; this means that 
floor trucks are brought into 
use aS a means of transferring 
rods from one crane bay to an- 
other, an operation which re- 
quires a large number of ground 
men. 

A newer and more efficient 
method of handling rods in stor- 
age is the Tramrail System. It 
has brought to material hand- 
ling a greater flexibility than it 
was ever possible to obtain by 
overhead electric cranes, for by 


the use of a standardized rail, 
with easy working switches, a 
system can be installed that 
reaches all parts of the one 
building and even adjacent 
building if so required. 

Thus, with the use of a light, 
quick moving, electrically pro- 
pelled carrier and a unit known 
as the Hair Pin Hook, the rod 
is transported where ever de- 
sired, with subsequent elimina- 
tion of both ground men and 
floor trucks. 

The Hair Pin Hook is a re- 
cent development (See Fig. 1.) 
It is suspended from two inde- 
pendently controlled hoists; this 
permits the operator to tip it at 
any angle required in order to 
pick up coils that may be lying 
flat on the ground; likewise, in 
loading the hook to capacity, it 
allows the front end, or nose, to 
be elevated so as to eliminate the 
possibility of a bundle falling 
off. 





Fig. 3.—The loaded electric carrier passes over a track scale which is a part of the 
tramrail system and where the operator records the weight without any loss of time 


through separate handling. 
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Travel motors also form a 
part of this unit and are used 
to propel the Hair Pin Hook 
along the tra°k; these are all 
controlled by the same operator 
who rides in a cab along with 
the unit. 

In order tc appreciate the 
part a modern flexible Tramrail 
System plays in a wire mill, it is 
advisable to note its application 
to the various stages of wire 
manufacturing: 

After the billets are dis- 
charged mechanically from the 
furnace, they pass through a 
series of rolls for roughing and 
finishing. They next are carried 
through a pipe to the automatic 
reels, located below the floor 
level, where the rod is coiled as 
rapidly as it is delivered. After 
this, they are taken to a cooling 
conveyor where they are _ in- 
spected, tied, and afterwards 
placed on a cradle which has a 
capacity of ten bundles, or coils, 
weighing about 3,000 pounds. 

Since this cradle is directly 
under the tramrail track, at this 
point the Hair Pin Hook is low- 
ered so that the nose, or point 
is located about central of the 
coils; the carrier then moves 
along the rail, the point of the 
hook running through the cen- 
ter of the coils at the same time. 
(See Fig. 2.) The hoists are 
then started so as to lift the 
coils of rods. In transit, the 
load passes over a tra’k scale, 
which is a part of the tramrail 
system, with the dial so mount- 
ed that, the same operator stops 
only long enough to record the 
exact weight with no loss of 
time through separate handling. 
(See Fig 3). 

Here again the new method 
has accomplished a considerable 
saving in time and money 
through the elimination of a 
separate weigh-master, floor 
trucks, and men! 

This operation having been 
quickly accomplished, if the 
coils are for outside shipment, 
the operator takes them to a 
gondola and places them alone, 
without the assistance of a 
ground man, into the car. 
These rods are placed vertically 
in the car, three coils wide and 
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Fig. 2.—The Hair Pin hook lowered to pick up a load of coils weighing 3,000 pounds, 
in the Youngstown Sheet and Tube Co., Youngstown, Ohio. 


two high, there being three 
parallel tracks over the car so 
as to allow for proper placing of 
the rods. (See Fig 4). 
Sometimes it is necessary to 
make shipment in a box car. 
This requirement is met by a 
line of track branching from 
the three tracks over the center 
of the car. By means of a 
switch, the operator takes the 
coils and deposits them on a 
cradle at the door of the box car, 
from where they are rolled into 
the car and piled for shipment. 


On the other hand, if the rods 
are to be used in the manufac- 
turing of nails, fence, wire rope, 
and etc., they are taken to stor- 
age by the Hair Pin Hook where 
they are stacked from three to 
six coils high, depending on the 
storage requirements. 

When needed this same Hair 
Pin Hook takes the rods from 
storage, carries them over the 
Tramrail Scales for weighing 
and transporting them to the 
cleaning house. Here the opera- 
tions consist of removing the 
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scale by immersing in a diluted 
sulphuric acid solution, washing 
in water to remove the sludge 
and acid, and then dipping into 
a lime bath to neutralize any 
acid remaining, the lime acting 
as a lubricant in the drawing 
process. 

From here the rods are placed 
on a truck and run into the bak- 
ing oven where they are baked 
at a low temperature for six to 
eight hours in order to drive out 
the hydrogen picked up during 
the pickling process. After cool- 
ing, they are again picked up 
by the Hair Pin Hook for deliv- 
ery to the wire drawing blocks. 
They are left on a cradle in lots 
of approximately ten bundles, 
thereby permitting the wire 
drawer to pick a bundle and 
place it on a reel, or drum, run- 
ning loose on a verticle spindle 
in close proximity to the draw- 
ing bench, with a smal] Tram- 
rail Block Stripping Crane. 
This crane is also 
wire drawer for 


(See Fig. 5.) 
used by the 


ple clearance so as to allow the 
wire drawer to strip the coil in 
a horizontal position without 
any danger of the hand being 
caught. 


Assuming that the wire has 
now been drawn to its desired 
size and that the next operation 
is to be the manufacturing of 
nails; the Hair Pin Hook takes 
the coils to the Nail Mill, de- 
positing them at the rear of the 
nail machine, where a coil of 
wire is placed on a reel and is 
then pushed into straightening 
rolls. When the nails are made, 
they drop into a tote box, hold- 
ing about 1,000 pounds, resting 
in a pit near the nail machine. 
Afterward this container is 
picked up by an electrically pro- 
pelled Tramrail Carrier and 
weighed on the Tramrail Scales 


while enroute to the tumbling ¥ 


department for cleaning. 


As soon as cleaned and polish- 


ed, the charge is drawn from the 
tumbler and packed for 
ment as polished nails or taken 
te the galvanizing, coating, or 


Z blueing departments. 


After the nails have been 
through the various depart- 
ments, the finished product is 
usually packed in 100-pound 
kegs. 
platform which is taken by an 
Electrical Tramrail carrier eith- 
er to a warehouse where they 
are stacked in piles without re- 


} handling, or to a box car for 


shipment. 


When the coils have to be 


jam taken to the Field Fence De- 


Fig. 4.—The electric tramrail crane depositing 
a load of wire coils into a railroad car. 


stripping the block after each 
draft. 

The Tramrail Block Stripping 
Crane is especially designed for 
this purpose. It includes an 
electric hoist mounted on a car- 
rier with a Rigid Arm Push 
Button Control. By means of 
this rigid arm the operator has 
control of the crane in every di- 
rection, leaving one hand free to 
balance the load and grab. The 
rigid arm is mounted with am- 





“~ } partment to be made into fence, 
Z they are picked up by the Hair 


Pin Hook and deposited close to 
the reels behind the looms, 
where the various necessary op- 
erations take place. 


The Tramrail method of 
handling fence in the warehouse 
has proved quite a success both 
from the standpoint of storing 
and that of shipping. As soon 
as the fence is woven, it is 
picked up by a standard electric- 
ally propelled, cab-controlled 
Tramrail carrier. The operator 
picks up this load, weighs it in 
the same manner as he would 
coils and takes the roll of fence 


ship- © 


These are placed on ag 
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to the warehouse or to box cars 
for shipment. 

While the stacking of fence as 
a rule requires considerable 
storage space, the Tramrail Sys- 
tem serves the entire warehouse 
area eliminating both the aisles 
and men formerly required by 
the use of the truck system. 

In these days of competition 
it is of paramount importance 
that production be speeded up 
and cost be kept down. The ap- 
plication of a well designed 
Tramrail System has met these 
very requirements, not only 


le 


a 


* 
‘ 





Fig. 5.—A small tramrail block stripping train 
operated by an electric motor and controlled 
by means of a rigid-arm push button. By 
means of this arm the operator has control 
of the crane in every direction. 


through its ability to quickly 
transport material, but by a 
marked reduction in the great 
labor costs of wire mills. 





Large Single-length Cables 


The longest armored submar- 
ine cable manufactured and in- 
stalled in single lengths are be- 
ing .used by the Union Electric 
Light & Power Company of St. 
Louis, in their high-voltage line 
across the Mississippi River be- 
tween the Cahokia plants in 
East St. Louis and the west 
bank. The cables are manufac- 
tured by the Standard Under- 
ground Cable Company and 
measure 2,500 feet. Each piece 
weighs more than 27 tons, 
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New Safeguard of Designs in Wire Wares 


A discussion of a congressional bill enacting a law of 
great importance to the manufacturers of wire products 


For a period longer than it is 
pleasant to think of, there has 
been one chill upon ambition in 
the wire industry. It has not 
been much talked of in public. 
The less so, because this check 
to enthusiasm has not been in 
any large sense a brake upon 
production. But there are few 
of the far-sighted leaders of 
wiredom who have not felt that 
there has been, for the industry 
at large, a hobble in the limited 
protection that has been avail- 
able to original designs in wire 
wares. 

In an industry such as wire 
fabrication, the rate of market 
expansion, if not the very life 
of the trade, is dependent to a 
degree not always realized up- 
on the evolution in steady pro- 
cession of new designs,—fresh 
models, variations in shape, 
form and outline. The general 
public, the American public in 
particular, has been educated to 
be ever on tip-toe for something 
new. If novelties are not forth- 
coming with reasonable fre- 
quency, a fickle public is likely 
to lose interest in one quarter 
and turn in another direction 
where there is more of that vari- 
ety which is the spice of life. 

So far as inventions or in- 
genuity is concerned, there has 
never been any question of the 
ability of the leaders of the wire 
industry to live up to any de- 
mands that might be made up- 
on them for innovations. It is 
in the matter of the reward for 
originality and enterprise that 
the rub has come. Relatively 
easy to fashion new conceits in 
wire goods, it has been discour- 
agingly difficult to protect a uni- 
que design against infringe- 
ment,—imitation in some _ in- 


stances by the few black sheep 
in the wire fold, but more often 
the work of copy-cats who have 
transferred designs originated 


By Waldon Fawcett 


for wire to other mediums of 
expression. 

The discoverer of a new con- 
ception in wire wares, that em- 
bodies working parts, seldom 
has any difficulty in obtaining a 
mechanical patent, so called, 
which protects him fully against 
trespassers who would steal his 
trade. If the ways and means 
of manufacture warrant, he 
may also obtain a process pat- 








IH THE AUGUST ISSUE 
OF 


Wire & Wire Products 
C. P. GULICK 
on 
The Theory and Practice 
of Wet Drawing. 
WALDON FAWCETT 
on 


Should Manufacturers Fix 
Retail Prices in 


Wire Products? 




















ent. The situation is not so hap- 
py however, when it comes to 
protecting an original design,— 
the characteristics of form and 
the surface ornamentations 
which contribute to distinctive 
appearance. Here, likewise, the 
shelter offered is a patent, but 
a different form of patent, name- 
ly the design patent. It is a 
species of Government grant 
that is supposed to entitle a de- 
sign pioneer to a monopoly in 
the fruit of his genius. But, as 
experienced in wiredom, the sys- 
tem has several grave defects. 
One disadvantage is the ex- 
pense. A producer of low-price 
wire novelties sometimes feels 
that he is not justified in making 
the investment necessary for a 
design patent, whereas he would 
be glad enough of protection if 
obtainable at nominal price. 
Even more serious are the de- 
lays which Uncle Sam’s red. tape 


imposes upon the wire man who 
is waiting for a design patent. 
This is the more serious because 
many of the novelties for which 
design monopolies are desired 
have been called into being by 
transient fashions or passing 
fads on the part of the public. 
It is a foregone conclusion that 
the market will be short-lived. 
Unless a creator of a daring 
new design can obtain his ex- 
clusive rights in a jiffy, the pat- 
ent is of little use to him. 

For years there has been agi- 
tation for a reform in the na- 
tion’s system of protecting 
original designs. This has come 
not only from producers and de- 
signers, who might be suspected 
of selfish motives, but from well- 
wishers of industry who have 
come to realize that many na- 
turally ambitious manufactur- 
ers have lost all zest for crea- 
tive effort because of the risk 
that pirates will cut into their 
market with counterfeits ere the 
trail-blazer has so much as re- 
covered his investment on the 
design. To cure this state of 
affairs Congress has been asked 
to overhaul the Federal statutes 
and to provide a simple, elastic, 
inexpensive method of protect- 
ing designs. The issue is be- 
fore the Patent Committee of 
the House of Representatives. A 
program has_ been’ evolved 
which, when a few finishing 
touches have been provided, will 
be handed on to the main legis- 
lative body with a recommenda- 
tion for passage. 

The essence of the proposal 
now before Congress is that the 
Government’s machinery for li- 
censing designs shall be detach- 
ed from the Patent institution 
and made a part of the copy- 
right system, administered 
through the Copyright Office at 
the Library of Congress. By 


(Continued on page 101) 
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Shock-Absorbing and Recuperating Springs 


Designs of Steel Springs—Results of Ex- 
perimental Work at University of Illinois 


PRINGS are used as mechan- 

isms to decrease shock, as a 
part of recuperating machinery, 
as force-measuring or _ load- 
weighing devices, as mechanisms 
for electrical vibrators, tele- 
phone, and wireless sending and 
receiving instruments, and for 
the storage of energy or as a 
secondary source of energy in 
balancing mechanisms. 

The most extensive uses to 
which springs are put are to 
shock-absorbing and recuperat- 
ing purposes. In the use of 
springs for such purposes the 
question of human safety and 
comfort becomes most impor- 
tant, and for this reason the 
principles underlying the use 
of metals for such springs need 
to be most carefully investi- 
gated. Shock-absorbing and re- 
cuperating springs are made al- 
most entirely from wrought 
steel. Almost all the mechan- 
isms on which human safety 
and comfort depend have this 
class of springs associated with 
them, and for this reason the 
governing factors in this par- 
ticular part of the field of spring 
design will be taken up in this 
paper. 

The problems of spring design 
fall into two general classes: 
(a) the class in which the ques- 

*Special Res. Assoc. Prof. of Eng. Mtls., 


Univ. of Ill, Urbana, Ill. Reprinted from 
Mechanical Engineering, Sept, 1925, p. 713. 
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tion of the static elastic and 
fatigue properties of the mate- 
rial used in their construction is 
considered; and (b) the class in 
which the question of the shape 
of such springs, together with 
the distribution of the stresses 
developed in their use for a 
given deformation, has to be 
considered. 


The elastic properties of the 
materials used in springs, such 
as the modulus of elasticity and 
modulus of rigidity, or shearing 
with the appropriate section 
modulus of the shape, determine 
the stiffness of a spring or its 
load-deection rate. The static 
and fatigue properties of mate- 
rials used in springs, such as 
the elastic limit or endurance 
limit, properly combined with 
an appropriate working factor, 
determine the maximum stress 
that may be developed in any 
material used for springs. The 
maximum usefulness of a spring 
is found when the above factors 
are correctly combined to calcu- 
late the maximum energy that 
can be absorbed by the springs 
within its .working range. 

The problem of spring design, 
therefore, is, first, that of mate- 
rial; second, that of shape. The 
best materials for springs used 


1 See formulas developed by J. K. Wood in 
A Code of Design for Mechanical Springs, 
MECHANCIAL ENGINEERING, Sept., 1925, 
p. 713 
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for load-carrying or recuperat- 
ing purposes are those capable 
of developing a large range of 
stress without overstraining in 
such a manner as to produce per- 
manent and progressive deform- 
ation. In other words, materials 
are desirable which are capable 
of absorbing large amounts of 
energy per unit of volume with- 
in their elastic working range. 
if springs are to be used where 
deformations are repeated many 
times, this working range of 
stress should be below the en- 
durance limit of the material. 
For wrought steel suitable for 
springs this endurance limit is 
usually considerably below the 
elastic limit of the material. 
The question of the design of 
springs to be used at elevated or 
depressed temperatures involves 
knowledge of the values of the 
modulus of rigidity and modu- 
lus of elasticity at such temper- 
atures. For wrought steel this 
information is available within 
a large range of working tem- 
peratures. For non-ferrous 
metals such information is some- 
what scanty, and much work 
should be done on the elastic 
constants for these metals. In 
general, it is known that as the 
working temperatures are in- 
creased, the moduli values de- 
crease progressively. Figure 1 
(Continued on page: 104) 


© Modulus of Elastics ty 
«Modulus of Rigid ty 


200 
Temperature, Deg Fahr 


400 600 800 1000 1200 1400 


Fig. 3. Right—Curves Showing Certain Physical Properties of” 
1.20 Per Cent Carbon Steel Quenched from Above the 
Critical Point and Drawn as Indicated, 

















July, 1926 


87 


The Maufacture of Iron and Steel in Germany 
By Dr. Ing. H. Altpeter of Mannheim 


Translated from Stahl & Eisen, 1925 
By Mer. Carl Marx 


The present ee of this series of articles by Dr. Altpeter treats 
of the power consumption in wire drawing. 


The machine works of Mal- 
medie & Co. of Dusseldorf, Ger- 
many, has made considerable. 
improvement in the production 
of machines for the manufac- 
ture of wire. They have brought 
out machines for single and also 
for multiple wire drawing, one 
of the special features being the 
devices for throwing the ap- 
paratus into and out of gear 
without jerking. For medium 
sized wire this is accomplished 
by the use of a friction drive in 
conjunction with a conical coup- 
ling. .The accompanying illus- 
tration (Fig. 1) is representa- 
tive of this type of multiple 
wire-drawing machine. This 
method of construction avoids 
the necessity for heavy founda- 
tions, which enables their in- 
stallation in factories having 
several working floors. The ex- 
traordinarily high production 
accomplished by these machines 
is shown in the accompanying 
table. (See Tablel.) 

Comparatively little has ever 
been published regards the 
amount of power required for 
drawing wire. The elements in- 
volved are: friction encountered 
in the machines. themselves, 
speed of revolution of the reels 
pulling the wire, lubricating 
medium employed, and_ the 
shape of the dies. Gewecke has 
published two articles on this 
subject. Although the results 
given by him are based upon 
work done with copper wire, 
they can nevertheless be used in 
conjunction with any metal, and 
from the formulae evolved, the 
power to draw any given size 
of wire can be calculated. 

The formula is: 





Hermann Gewecke, ‘‘Ueber die Einwirkung 
von Strukturverfinderungen auf die physikal- 
ischen, insbesondere elektrischen Eigenschaften 
von Kupferdrahten, und iiber die Struktur des 
Kupfers in seinen verschiedenen Behand- 
lungsstadien,” Dissertation, Darmstadt, 1909, 
p.55. et seq. Also “Einige Versuche zur 
Klarung des Vorganges beim Drahtziehen”, 
Dinglers polytechnisches Journal, April 2, 
1910, p. 19 et seq. 
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Fig. 1—A diagramatic view of a type of German multiple wire drawing machine, 
using a friction drive in conjunction with a conical coupling. 


K = ¢ (tangent a+m) (Q-q) 
The figures have the following 
significance: 

K = the power required to be 
calculated. 

a = the angle of the die. 
m = the coefficient of friction. 

Q = the cross-section of the 
wire before drawing down. 

q = the cross-section of the 
wire after drawing down. 
ec = a constant depending up- 
on the nature of the material, 
the type of die, speed of draw- 
ing and other fixed factors. 

Experiments made with steep- 
er and flatter die openings have 
shown that m is not a constant, 
but rapidly decreases with an 
increase in the angle of the die. 

It was further discovered 
that the power required for 
drawing, or K, first diminishes 
with an increase in the angle of 
the die due to the large initial 
value of the coefficient of fric- 


tion, falls to a certain minimum,’ 


and again increases as the angle 
increases, doing so in a manner 


that would make it appear as 
though a constant coefficient of 
friction were exerting its influ- 
ence. The experiment demon- 
strates which points are to be 
considered as most important 
when calculating the power re- 
quirements of wire drawings. 
Kenneth B. Lewis gives some 
interesting figures on this ques- 
tion in an article which appear- 
ed in “The Blast Furnace and 
Steel Plant” in December, 1915, 
p. 1031. These were based on 
actual experiences with iron 
wire, being especially applic- 
able to the larger sizes of rolled 
wire, say about 13 millimeters 
diameter. The power required 
in such cases depends also upon 
other factors than those men- 
tioned above; such as the power 
to run the empty machine, the 
winding and re-winding of the 
spools of wire, and other com- 
paratively important factors. 
Lewis cites two formulae which 
are stated to have given fairly 
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Production Table of Wire Drawing Machines According to 
Malmedie & Co. 
Diameter Diameter 
of the Revolutions of the wire Production Power 
drawing per to be drawn, in 8 hours in required, 
reel in minute in kilograms m2. 2 
millimeters. millimeters. 
° 700 25 12—6 3000 12 
BE 650 30 15—8 2000 10 
AF 600 45 8—4 1600 8 
550 55 6—3 1200 a 6 iar 
E 500 65 3.5—2 600 3 
ss 450 75 3 —L8 500 2.5 
_ 420 85 2.5—1.4 mo 868| 
350 90 2 —12 240 | 1.2 
££ 300 100 1.8-—0.8 160 0.8 
ond 250 110 1.6—0.6 100 0.25 
Ze 200 125 0.80.2 10 0.5 
re 150 150 0.4-—0.1 2 0.1 
- 
Number Draws wire Rewinding Pepauctinn 
of dies to size reel 
i | 
& | @a Power &g. S#2 
+ 2 E¢ of SE | 23 sail, am A | $8 
5 8 Es | “§ A : as H. P. iin | 3.8 
BS Nis | AS | a8 | BP | eee 
| | | 
| — 5. - Aly 500 83 25—30 22 | 220 he 
— | 7 5.5 | 0.3 250 160 20—25 10 | 90 | 38 
| enc. wee ; ip 2 
— | 7 | 12 | 06 200 | 210 | 810 | 06 | 38 | 38 
— | 7 0.6 | 2.2 150 260 | 2—4 0.3 | 8 om 
| | = 
Table 1.—A table prepared by Dr. Altpeter giving important data on the power 


required for 


accurate results, being based up- 
on load diagrams of electrically 
driven wire-drawing machines. 
Whereas the first formula is a 
modification of an empirical one 
predicated upon the supposition 
that the power required is de- 
pendent upon the strength of 
the metal displaced in the reduc- 
tion of the size of the wire, the 
other formula gives practicable 
results for the rolling of larger 
wire. When the empirical for- 
mula is tested against actual 
conditions, it will be found that 
it is from 30 to 40% lower than 
the actual requirements. This 
is undoubtedly due to the fact 
that the older formulae were de- 
rived by calculations based upon 
wire-drawing plants which were 
actually only operating at about 


60 to 70% of their true capacity “ 


at any one time. 

Lewis was able to reconcile 
these formulae by introducing a 
further factor, F, the size of 
which as based on his experi- 
ments, varied approximately in 
inverse proportion to the in- 
crease in the diminution of the 
size of the wire in drawing. 
When graphically plotted, the 


wire drawing. 


value of F is seen to follow al- 
most a straight line, only being 
slightly curved if the diminution 
in cross-section at any one stage 
is very small. He found that 
the following relationship holds 
true: 

I. Power required in H. P.= 


0.0138 x K x (Q-q) x vx F. Ini 


this formula K is the strength 


of the material of which thes 


wire is made, expressed in kilo- 
grams per square millimeter, 


measured before drawing; 
(Q-q) is the diminution in 
cross-section | expressed in 


square millimeters, the dimen- 
sions being Q before, and q after 
drawing; v is the velocity of 
drawing expressed in meters 


per second, and F is the variable 





cross section reduction in % 


Fig. 2.—A graph showing the variation of 
a factor determining the power con- 
sumption in drawing, with the cross- 
section reduction. 
factor above discussed. 
F varies in accordance with 


the usual rates of drawing from 
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about 10 to 50%, with a range 
of from 3 to 1.25. For ordin- 
ary practice, the above formula 
gives good results, if proper con- 
sideration is also given to such 
factors as the particular shape 
of the wire cross-section, sur- 
face condition of the wire, lubri- 
cants, mechanical friction in the 
machine and the general over- 
all efficiency of the driving me- 
chanism or motor. (See Fig. 
2.) 

In the case of rolled wire, the 
formula is even more nearly ac- 
curate than for drawn wire. In 
this case it is: 

II. Power required, in H. P. 
= 1500 x Kx G x log Q/q x F. 
In the above, the values already 
given apply, with the addition 
of that of G, which is the theo- 
retical production rate of the 
wire drawing machine in tons 
per minute, and F again a vari- 
able factor. In this case also F 
followed the general lines laid 
down above, giving a straight 
line when plotted. (See Fig. 3). 
For drawing down rates be- 


tween 10 and 50% the value of 
F in the second formula varies 
from 0.12 to 0.084. 

A large number of experi- 
ments demonstrated 


the fact 










reduction in % 





cross 
Fig. 3.—The variation of the factor indi- 


cated in Figure 2, when applied to 
rolled wire. 


that 87% of all the values cal- 
culated by the latter formula 
were found to be within 20% of 
the actual power required; a re- 
sult, which in view of the diffi- 
culties enumerated, is to be con- 
sidered quite satisfactory. Be- 
sides the advantage of greater 
exactness, the last formula cited 
allows the calculation of power 
required even for multiple 
drawing machines. In such ma- 


chines the wire continually de- 
creases in diameter at each pas- 
sage through a die, the work be- 
ing done on a single continuous 
wire, so that in this case the 
(Continued on page 105) 
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My Thirty-five Years of Wire 


Recollections of events of outstanding import- 
ance in the development of the wire industry 


By George A. Paff 


Superintendent, Rod and Wire Dept’s, Wheeling Steel Corp. 


PART THREE ° 


E cannot turn backward 

the wheel of Father Time 
for three and one-half decades 
without embracing a vision of 
what the march of progress has, 
over the span of years, meant 
to the production and manufac- 
ture of rods and wire. It is true 
that we still, by means of groov- 
ed rolls—alternating the oval 
with the square—reduce the 
billet to the rod. It is equally 
true that we continue to remove 
the scale from the rod with the 
same sort of solution of sul- 
phuric acid that was used by our 
forefathers. Still another step 
in the process of manufacture 
finds us effecting a further re- 
duction by the continued use of 
the revolving drum which pulls 
the rod through the tapered hole 
of a steel or chilled iron die. 

There would, however, be 
grounds for justifiable criticism 
if this part of our narrative 
were passed over without at 
least brief mention of what sci- 
ence, engineering and more in- 
tensive management has done to 
keep the business in step with 
the advance of practically all 
other lines of the steel industry. 

Modern Machine Practice 

First, let us visualize those 
ponderous rod mill engines that 
furnished the primary source 
of power, also the massive pul- 
leys and the broad expanse of 
leather belting which transmit- 
ted this power to the rolls. It 
will be recalled that the afore- 
mentioned group occupied cor- 
respondingly large engine rooms 
that seemed to cover acres of 
space. 

Contrast, if you will, the 
above “ensemble” with the mod- 
ern compact and efficient electric 
motor that requires but little 
if any more space than the area 


of a moderate sized living room. 
Direct connect this motor to a 
train of precision gearing— 
couple this gearing to the re- 
quired stands of rolls and we 
now have a combination that 
typifies an advanced refinement 
in engineering that is perhaps 
not exceeded by the progress of 
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another single development in 
the mechanical arts. Certainly 
no further elaboration is need- 
ed to prove that those throbbing 
giants with their cumbersome 
fly wheels and their endless 
bands of Texas hides are yradu- 
ally but nonetheless surely find- 
ing their way to the “Happy 
hunting grounds” of  obsol- 
escence. 

The autocracy of the rolling 
crew is, in the main, now a mat- 
ter of history. In that regard, 
the business has become adjust- 
ed to a normal, sane and equit- 
able status. 

The rod catcher as we have 
known him was and is a con- 
tortionist of no mean ability. 
It was necessary for him to 
acquire a dexterity that has al- 
ways seemed to me to be a real 
achievement. The expert ac- 
countant who could accurately 
and expeditiously run up a long 
column of five or six figures at 
one time also acquired a pro- 
ficiency that has always seem- 
ed uncanny. In at least one re- 
spect, however, both of these 
artisans now have a common in- 
terest. They are both bowing to 


the unrelenting encroachment of 
the machine age. 

As to the drawing of the rod 
into wire, we seem, just at this 
time, to be going through a 
transitoional era, the outcome of 
which it is difficult to forecast. 
Suffice it to say that sufficient 
progress has been made in re- 
cent years to predict that some- 
thing of real value will come out 
of the present metamorphosis. 

We are reminded that we 
started out to deal with remin- 
iscences but have, in an uh- 
guarded moment, drifted into 
lines of prophecy. We _ will 
henceforth endeavor to guard 
against further comment of what 
the future may hold in store for 
the industry, as anything that 
might be said along prophetic 
lines would be worth nothing 
more or less than one man’s 
opinion. 

The Wire and Nail Mill 

After a time it was my priv- 
ilege to be transferred from the 
Steelville Rod Mill, to the Wire 
and Nail Mill of the same Com- 
pany. There was but little of 
romance in the conversion of 
rods into wire and wire into 
nails. ; 

Perhaps the commercial prob- 
lems which loomed in forbid- 
ding clouds between the years 
of 1891 and 1896 would prove 
of more interest to the reader. 
Competition in the latter days 
of that period, reigned supreme. 
It is difficult in this age for us 
to realize that the Steelville Mill, 
like all other nail plants of that 
time, shipped out train loads of 
nails at the handsome base fig- 
ure of 75c per keg. ‘The nail 
manufacturers of that day seem- 


‘ed willing to face what seemed 


to be almost irreparable losses, 
rather than accept the alterna- 
(Continued on page 99) 
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EDITORIAL - IMPRESSIONS 

















Much Ado About Nothing 


T is of course not surprising 
that in technology and even 
in industrial research we do not 
pursue that same unselfish aim 
that motivates the workers in 
pure science: the advancement 
of scientific knowledge. Devel- 
opments in methods and ma- 
chinery often represent huge in- 
vestments which are justly ex- 
pected to bring returns. Our in- 
dustrial era demands a stern, in- 
dustrial outlook and the manu- 
facturer would not go far, who 
repeating Benjamin Franklin’s 
fine gesture, would reject patent 
rights and offer his invention to 
whoever is inclined to use it. 
Copyrights and patents are se- 
cured wherever possible and 
when these are unavailable the 
sole use of the new machines 
and processes are secured 
through strict secrecy. 

And so over certain industries 
there hangs the heavy atmos- 
phere of secrecy. Often it is the 
only resort in a difficult dilem- 
ma. But not infrequently it be- 
comes an avoidable impediment 
in the growth of an industry. 
Working along the same lines 
divers plants will develop sim- 
ilar processes and go no further 
since each feels itself the sole 
user of the most advanced meth- 
od. This condition persists until 
the stagnant state of the indus- 
try with all its farcical secrecy 
becomes unbearable. Then a 
few progressive men waking out 
of their secretive lethargy find 
that the secrets they guarded so 
carefully and expensively were 
the common property of the in- 
dustry. 

This curious condition pre- 
vails to some extent in the wire 
industry. Machines that are 
confidentially installed in one 


plant are introduced in the same 
strictly confidential manner in 
another. It is time wire manu- 
facturers woke to the 
tages of open competition. 


advan- 
We 


need only point to the rapid rise 
of the electrical industries to 
show what frank, cooperative 
interchange of ideas can do for 
any industry. 

There is now no further ex- 
cuse for this state of affairs. 
The wire drawing industry has 
an official organ. It should be 
made a medium for criticism 
and the exchange of stimulating 
ideas. WIRE & WIRE PROD- 
UCTS is here to record that 
rapid rise of the wire industry 
that its editors predict. By en- 
couraging new developments, it 
hopes to pave the way to better, 
more efficient and larger pro- 
duction. 





Protecting Designs 


LSEWHERE in this issue we 

publish Mr. Waldon Faw- 
cett’s comments on a new Con- 
gressional Bill, which has im- 
portant bearing on the wire in- 
dustry, in particular on manu- 
facturers of wire products. 
Credit is due to Mr. Vestal who 
introduced this bill, for the 
recognition of a genuine need for 
reform in the protection of de- 
signs. 

The new bill aims to eliminate 
that unnecessary loss of time 
that at present accompanies at- 
tempts to secure patent rights 
for new designs. It provides an 
adequate plan for the copyright 
registration of designs. 

The term “design” as used in 
this act means any conception 
in relation to pattern but shall 
not extend to any shape or form 
which has merely a functional 
or mechanical purpose. 

The bill thus clearly differ- 
entiates between designs for 
functional or mechanical pur- 
poses which are properly inven- 
tions and designs which are 
really matters of authorship. 
The new plan will offer greater 
encouragement to the wire prod- 
ucts manufacturers and_ these 


will be more ready to launch 
new designs on the market. 
Meanwhile, it is to be hoped 
that Congress will recognize the 
need to which the bill ministers. 





Industrial Evolution 

POCH making inventions 

have been known to revolu- 
tionize an entire industry and 
usher a new cultural period into 
history. But there is a less 
transient and subtler influence 
at work in the development of 
industries, a gradual improve- 
ment in technique and a com- 
paratively slow but definite ex- 
tension of trade. In this indus- 
trial evolution few elements are 
instrumental than the work of 
technical societies. 

The recent meeting of the 
American Society of Testing 
Materials was a signal example 
of the value of such organiza- 
tions to an industry. It is grati- 
fying to note that a very large 
number of committee reports 
and technical papers read be- 
fore the society aiscussed prob- 
lems of importance to the wire 
manufacturers. Among others 
the subject of galvanization and 
corrosion received special atten- 
tion. We publish a report of the 
meeting on page 96, this issue. 

Engineers and scientists en- 
gaged in wire manufacture feel 
the need of an organization 
through which new _ develop- 
ments may be communicated, 
and each year sees more of the 
metallurgists of the wire com- 
panies in attendance. The so- 
ciety for Testing Materials 
while its scope is very wide is 
giving greater attention to the 
interests of the wire manufac- 
turers. 

We venture to predict that it 
will not be long before these in- 
terests will become sufficiently 
intense to necessitate a separ- 
ate organization dedicated to 
the advancement of the techni- 
que of wire drawing and the al- 
lied arts and manufactures. 
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Below: An impressive 
view of the feet of the 
central figure of the 
Jones & Laughlin Steel 
Corp. monument. This 
figure holding a huge 
I-beam, will be 24 feet 
tall. 


The only exhibit 
by a wire manu- 
facturer at the 
Philadelphia Ses- 
quicentennial Ex- 
position is this 
colossal statute 
symbolizing the 
spirit and energy 
of the steel and 
wire industry. 
The statue 
which will be 
equal in height 
to a five story 
building was of- 
fered to the Ex- 
position by the 
Jones & Laughlin 
Steel Corp. 





At Left: Wire plays a 
leading part in the 
world’s longest and 
largest suspension 
bridge which spans the 
Delaware river at Cam- 
den and Philadelphia. 





At Right: Spring wire 
finds a new application 
in this highway fence. 
Recently successful 
tests were made with 
automobiles speeding 
forty miles an hour in 
an effort to break 
through. It was found 
that the recoil was suf- 
ficient to throw the car 
back a few feet. 
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The Diamond in Wire Drawing 


By S. Barnett 


Second part of the reprint of an important article which appeared in 
Iron Age Magazine, May 1902. The first part of this article was published 


in our June issue. 


Steel Weaving Wire 

For Nos. 30 and 31 low car- 
bon wire (weaving wire) to be 
drawn on a continuous machine 
the wire is started at No. 25 in 
steel dies and only the last draft 
is given in diamond when the 
wire is brought out to exact size. 
The drafts are: 25, 26, 2714, 
29, 30 and 31. 

Table 1 shows the drafts in 
diamond dies in drawing steel 
weaving wire of .07 to .10 per 
cent carbon: 


Cracking of Diamond Dies 

When a diamond is used for 
drawing steel wire it may not 
wear sufficiently to make the die 
hole off size for about three days 
but even on the first day it be- 
comes rough and fine cracks be- 
gin to show around the edge. 
Sometimes this makes it desir- 
able to repolish even though it 
is not actually off size. One die 
maker claims that this is caused 
by expansion and contraction on 
account of the elesticity (very 
small diamond) and that if it 
were possible to put the dia- 
mond through some treatment 
to improve it for die making it 
could be used more successfully 
for drawing steel and if the elas- 
ticity were not there the die 
would crack only in one place 
and not all around the edge. 
This is only theory. 


Those Inexplainable Fine Lines 
and Milky Color 


This effect of fine lines or 
markings on diamonds and the 
changing to a milky color has 
been observed before by dia- 
mond experts in examination 
through powerful microscopes 
and is said to be caused by heat- 
ing. Wire drawers claim that 
heating makes no difference in 
the life of the diamond except 
that the die should not be run 
dry but with a cooling lubricant 
kept running over it continuous- 
ly. 














Commence with No. 25. ...... .020 

Ist draft: Steel die to......... .018 

2nd draft: Steel die to......... .0175 
3rd draft: Steel die to......... .015 

4th draft: Steel die to......... .014 

5th draft: Steel die to......... .0132 
Last draft: Diamond die... .0126 
Gth drait: Steel die 00.6 
Last draft: Diamond ........... ......... 
7th draft: Steel die... ..... 
ith draft: Diamond ......... ...... 
8th draft: Diamond ............... ......... 
Sth draft: Diamond —... 
10th draft: Diamond 0. ww... 


Finished Size 
No. 32 No. 33 No. 34 No. 35 No. 36 
In. In. In. In. In. 
018 
RE as ee one ees eee 
SORE ES Sg ety gout oe Pela ee 
PRED eS hen AS > Be Ue Re 
PMR eat. aiken 5 eee: 
wee: SER: gcds ee 
ey!) |. RR eee Bina re Sie 
eS | RORY BEL 
a isa ae ioe .013 en soe came AS 
eG San 0116 .$116 .0116 
eb ene ae .0102 .0102 .0102 
ae” gic Nae .0094 .0094 
Feed gen Sanh! MORE aeme .0089 

















Table 1.—Indicating the use of diamond dies in the last draft of a series 
of steel dies. 


It is important to place the 
die accurately and firmly in po- 
sition in the die holder. Fre- 
quently the die will not draw 
good wire as it is first placed in 
position; it is necessary to turn 
the diamond until a position is 
found where it will draw best. 
Then the die is marked on the 
upper side to keep it in that po- 
sition. Some wire drawers 
claim that the die should be 
turned every half hour. 

The speed at which wire is 
run through the die seems to 
make no difference in its life. 
Whether run slow or fast the 
same total length of wire is pro- 
duced from a die. A die lasts 
longer at slow speeds only be- 
cause it takes so much longer 
to draw the same amount of 
wire. The shape of the bearing 
and the amount of polishing 
make a difference. If extra 
time is used in polishing the die 
will have longer life. Unlike a 
steel die, a diamond will not stop 
up. 

Steel wire with the blocks (8 
in. diam.) can be speeded up to 
150 r. p. m. The difficulties in 
higher speed than this lie in the 


construction of the machine. 
Where a machine is made to run 
slowly while threading up the 
dies with a fresh coil of wire, 
one difficulty is removed. But 
most machines are run at full 
speed when one of the coils of 
wire runs out. In threading up 
the dies with wire from a fresh 
coil, the wire between each pair 
of dies is given one or two turns 
around a rotating drum. The 
pressure of this wire on the 
drum throws the wire off size 
as the wire does not commence 
to be drawn until all the dies 
are threaded and the end of the 
wire is attached to the drawing 
block. 


Steel Dies Cut Out—Diamonds 
Do Not 


In drawing wire with a dead 
pull in this way through five or 
Six steel dies the steel will some- 
times cut out. There is also an 
extra strain on the diamond 
when the machine is started at 
full speed. A knot in a fine steel 
wire striking against a diamond 
will break the wire and not in- 
jure the diamond so much as a 


(Continued on page 102) 
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KENWORTHY 


NONOXIDIZING 





ANNEALING FURNACES 


ELECTRIC OR FUEL HEATED 











Single chamber vertical furnace annealing electric terminals at 
General Electric Works, Baltimore, Md. 





Charles F. Kenworthy, Inc. WATERBURY 
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LATEST 
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Important Wire Problems Dis- 
cussed at A. S. T. M. Meeting 

T the 29th annual meeting 

of the American Society for 
Testing Materials held June 
21st, 1925 at Atlantic City, 
many subjects of interest to the 
wire manufacturer and_ user 
were discussed. Among the 
more important items were the 
adoption of tentative specifica- 
tions on cold rolled steel, the 
continuance of the tentative spe- 
cification for wire for Concrete 
Reinforcement, and the specifi- 
cations for cold finished bar 
steels and shafting. 

A lively session was held on 
methods of magnetic testing, 
applied so far mainly to high 
speed tool steels, but in the coni- 
ing wire developments are 
promised along wire lines, and 
also along lines of X-ray spec- 
troscopic examination. Various 
changes in the existing specifi- 
cations on hard drawn, medium 
hard drawn and soft copper wire 
and copper cable were consider- 
ed and a few of the specifica- 
tions changed from tentative to 
standard. 

The committees on corrosion 
and preservative coatings indi- 
cated from their reports a very 


lively interest in the question of 
galvanizing specifications. Test 
specimens of sheets, fence, and 
wire are being erected in various 
parts of the country subjected 
to varying degrees of atmo- 
spheric corrosion, and will be 
the subject of careful record for 
the time necessary to complete 
the failure of the installation. In 
connection with this subject, a 
paper on the microstructure of 








Beginning in the 
August Issue 
Mr. EUGENE GRUNSTEIN 
Research Engineer, 
will conduct our 
Patent Review Dept. 




















Zine Coatings by H. W. Finkel- 
dey of the New Jersey Zinc Com- 
pany stressed the influence of 
the iron content of the coating, 
and threw new light on the com- 
position of the various alloy lay- 
ers found on a galvanized wire. 

D. J. McAdam, Jr., of the U. 
S. Naval Engineering Experi- 
ment Station of Annapolis trac- 
ed the connection between cor- 
rosion of a wire and its ability 
to withstand fatigue. 


Mr. J. R. Dawson of the Un- 
ion Carbide Company presented 
a paper covering the use of a 
special welding wire for oxy- 
acetelene welding, showing effi- 
ciency of weld by a number of 
tensil tests of welded specimens. 

Screen wire cloth specifica- 
tions and weathering tests were 
discussed, and arrangements 
made for comparative corrosion 
tests at various points in the 
country. 





San Francisco, (UTPS) San 
Francisco manufacturers. of 
wire products have been mark- 
ing time for the last two months 
due to a strike in the building 
trades which has slowed up busi- 
ness. The strike began April 1 
as result of an ultimatum by the 
San Francisco Building Trades 
Council to the employing con- 
tractors that union men would 
not work on jobs where non- 
union men were employed. The 
strike has interfered with only 
a small percentage of new con- 
struction work in the city, but 
the effect has been a general 
tightening up of construction 
business and its allied trades. 
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Major Alex Laughlin, Jr., 
Pittsburgh, died Saturday, June 
12th. Major Laughlin was head 
of the engineering firm of Alex 
Laughlin & Co., director of the 
Verona Tool Works and the Mo- 
nongahela National Bank and 
also president of Central Tube 
Co. He died while under an an- 
esthetic for the extraction of a 
tooth. He was 38 years old, & 
graduate of Yale University and 
a World War veteran. 


Boston, (UTPS) A new wire 
manufacturing and distributing 
concern to be known as the 
Globe Wire Company of Quincy, 
has just been granted incorpora- 
tion by the Secretary of State. 
The concern is capitalized for 
$20,000; 200 shares at $100 
each. Phillip R. Allen is presi- 
dent, Hilda R. Weil of 14 Rad- 
cliffe street, Allston is secretary 
and Raymond Delano a promin- 
ent Dorchester real estate man 
is treasurer of the new concern. 
The company will locate in Quin- 
cy but the officers do not care 
to make public their future 
plans just yet. 





Winsted, Conn. (UTPS) The 
stockholders of the Strand & 
Sweet Manufacturing Company, 
manufacturers of cotton and 
silk enamelled wire have voted 
to increase the capital stock of 
the concern from $100,000 to 
$250,000. The increase of $15#,- 
000 will be taken care of by a 
stock issue of 1000 shares of 
common stock and 500 shares of 
8% cumulative preferred stock. 
The new capital will be used to 
install new machinery and gen- 
erally increase the company’s 
output. 





Worcester, (UTPS) The 
Wickwire Spencer Steel Co. have 
sold their factory property at 
Union and Summer streets to 
the Morgan Construction Com- 
pany. This plant was occupied 
by the Wickwire Spencer con- 
cern for its national wire goods 
department before this depart- 
ment was moved to the nearby 
city of Clinton. There is 73,000 
feet of floor space, 
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“POHENKRA” WIRE DIE 
POLISHING MACHINE 








Indispensable For All Kinds of 
Wire-drawing 


U. S. Patents 


Gives an absolute guarantee of grinding the diamond holes per- 
983929—1911 fectly round, a result hard to accomplish with all devices em- 
pee aor ployed before. 
si #1910 Simultaneously grinds the entire wall of the draw stone, includ- 
France 420503 ing the inlet and outlet. 
Germany 226062 Ten times more effective than previous devices; one workman 
Austria 46339 unassisted can polish 30 diamonds simultanously. 


Write For Descriptive Literature 


F.KRAUSE & CO., Inc., 250 Ogden Ave., Jersey City, N. J. 

















Continuous Wire Drawing Machine 


A light, compact, and inexpen- 
sive machine of the ball bearing 


type, for rapid and economical pro- 
duction of fine wire. 
* S OVE ks 4 














Illustration features No. 2 Machine. Capacity No. .20 B & S to .008. 
We will furnish information on other sizes. 


National Alloyed Metals Co. 


69 Sprague St. Providence, R. I. 




















American Sales Agent Wanted ! 


Foreign Manufacturer of Wire Ma- 
chinery and Equipment Want an 
American agent who sells to all 
types of wire mills. 


Send full information to H. I. J. c/o Wire & Wire Products, 
461 Fourth Avenue, New York 
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The American Steel & Wire 
Co. has appointed a new district 
sales agent in Atlanta, where 
the company recently opened an 
office. J. W. Patterson, formerly 
in charge of fence sales in the 
New York office assumed the po- 
sition. 


In Chicago prices are steady 
and business continues as dur- 
ing the early part of June. Busi- 
ness from the jobbing trade is 
satisfactory and averages better 
than in earlier months. Early 
shipments are demanded of the 
mills as stocks are running low 
in the trade. Nails are fairly in 
demand. Orders from the manu- 
facturing trade are more nu- 
merous. Mill operations range 
from 55 to 60 per cent. 








The article on 
Gas versus Electric Heat 
erroniously attributed to 
L. D. Granger in the 
June issue of 
Wire and Wire Products 
was written by 
JOHN L. ALDEN 




















European Steel Pool May Pre- 
vent Overproduction 

A meeting of French, Ger- 
man, Belgian and Luxembourg 
steel makers was held in Paris 
late in May, with the object of 
considering a pooling agree- 
ment on all steel products ex- 
cept rails. British, Polish, 
Austrian and Czechoslovak steel 
men were invited to attend. 

The meeting was generally ex- 
pected to tend toward the adop- 
tion of the German proposals 
for a general fund to which each 
national group would contribute 
a certain fixed sum of money for 
each ton of its production quota, 
the fund to be debited for each 
ton actually produced. If any 
exceeds its quota it would pay 
for each excess ton, and for 
quotas not reached, a sum cor- 
responding to the number of 
tons below the authorized 
amount would be paid back to 
the national group out of the 
fund. 








Springs and Spring 
ire 
(Continued from page 81) 




















would be exceedingly difficult. 

Round wires are of course 
the cheapest and most generally 
satisfactory sections for the 
majority of designs. 

Careful tests have shown the 
apparent modulus for use in or- 
dinary designs to vary from 
9,500,000 to 11,000,000. In gen- 
eral the larger diameter wires 
show the lower apparent mod- 
ulus. 

The allowable stresses also 
depend upon the size of the 
wire, and may range from 80,000 
Ibs per sq. in. for wire about 
14” in diameter to 110,000 or 
higher for wire 1-16” and 
smaller. When you consider 
that, from the volume formula 
given above, cutting the stress 
in two makes four times the 
volume of steel necessary, you 
can understand why quantity 
buyers have insisted upon the 
abnormallly high stresses often 
specified in their designs. 

Another interesting point sel- 
dom noted is that within the 
elastic limit, all steels hold ap- 
proximately the same loads, re- 
gardless of whether the wire is 
annealed or tempered. 

A spring made from “spring 
wire” will, of course, carry a 
greater total load by virtue of 
its greater elastic limit, and the 
confusion between total load 
and load per inch causes the 
statement about the “temper” 
being too low. Inch for inch, 
vou cannot increase the carry- 
ing power of a compression or 
extension spring by increasing 
the tensile strength, stiffness or 
elastic limit—you only increase 
the amount of movement pos- 
sible and not its rate. 


Variations in load test may 
be caused by— 

1. Variation in size of wire 

2. Free length of spring 

3. Mean diameter of spring. 





WIRE 


If all of these work concur- 
rently, commercial practise 
would show a maximum varia- 
tion of 35% from the mean. 
Fortunately, however, they 
usually compensate to some de- 
gree so that commercial prac- 
tise requires only about 10% 
variation either way from the 
specific loads and deflections. 

Closer specifications demand 
special processes and testing and 
thereby increase the cost of the 
spring. 

There are two general types 
of steel spring wire—hard drawn 
and oil tempered. 

Hard drawn wire—XL, gam- 
ma or premier, to give it its 
trade names, is usually a .50-.60 
carbon steel with no special al- 
loys. The physical properties 
are secured by patenting and 
drawing. 

Music Spring wire — used 
when very high stresses are in- 
dicated, is also hard drawn, 
from .80 to .90 carbon steel. 

Oil tempered wire is made in 
several grades, and is finished 
by heating, quenching in oil, 
and drawing back in a lead bath 
to the desired point. 

Hard drawn wires will have 
an elastic limit of about 55% of 
the ultimate tensile strength, 
while oil tempered wires will run 
75% or better. 





Large Production of Wire 
in Austria 


Wire played a large part in 
the iron and steel production of 
Austria, during 1925, rolled 
wire being second only to iron 
bars in point of tonnage. The 
figures are (all metric tons): 
Iron bars, 101,956; rolled wire, 
61,999; steel bars, 47,938; iron 
plates and sheets, 37,840; struc- 
tural shapes, 36,957; rails, 28,- 
022; steel plates and sheets, 
5,051; forged steel, 2,718; for- 
ged iron, 2,318, and other rolled 
manufactures, 27,272. All these 
classes showed an increase over 
1924 except structural shapes 
and forged steel. 
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My Thirty-five 
Years of Wire 


(Continued from page 89) 











Continuous Wire 
Drawing 
(Continued from page 80) 





























tive of idle plants. The Executives 
must have had nerves of the same 
steel which their converters pro- 
duced. 


Don’t think, dear readers, that 
those mills were not suffering genuine 
losses at the time of which we speak. 
In looking through some old records 
recently the nail cost sheet of a Pitts- 
burgh plant for the year 1896 was 
discovered. The costs were as fol- 
lows :— 





Per Net Ton 
Re Sa ee eer ena 3.074 
SOUEEATMOR So. os 25 Jcscascsices 115 
1D Sea ee eee .178 
Misc. Supplies .............. .222 
CASINGS: | <.-2-2:2..-000c50c0ceece 039 
OSE OO a a a .021 
| ee ee 1.991 
Waste and Repairs ...... 561 
Office Tixp. ............---.:.. 144 
RCPS ces seeks. Sia 211 
CS a ee .031 
PRASUPANCE . <c22c.scceencoscce- .041 
Interest on notes .......... .022 
Interest on bonds ........ 062 
hom: @ Vards -....:25::.. 10 
0 SE ane oo ee eS 6.812 
Cost of ‘wife ....-..-..:.:-.: 22.337 
WOU COSC: S2.2cersctslac 29.149 


Our modern accountants will be 
somewhat critical of the makeup of 
the above cost sheet but for the pres- 
ent purpose it will serve. 


Production cost of nails 





°0) ge 0 Ry ene nO te $29.15 
7 RS ne Re ee ee 15.00 
MGIB MOBS ey cces 2. bcautdcales acces sdaceaeds 14.15 
Average advance for size 

MEH PLEVAINNE ............:.:..2.-- 12.00 
PN OUMRSS fon 55) slcivs sadcaztsdaccthensqve che 2.15 


Multiply this by 250 tons per day 
(which was the normal production of 
that particular plant) and again by 
300 working days per year, and you 
have a right sizeable figure of car- 
mine hue, bearing in mind that noth- 
ing had been included in those costs 
for depreciation and probably admin- 
istration has been at least partially 
omitted. 


One cannot but have a wholesome 
respect for the bull-dog tenacity of 
those Manufacturers who, with firm- 
ly set jaws and determined visage, 
battled through those trying days. 
The impulse of most of us would have 
been to call in the Sheriff to finish the 
job. I am frank to admit that it has 
always been difficult for me to see an 
ultimate profit from a definite loss. 


In our concluding installment we 
will endeavor to show just how this 
worked out for the stockholders of 
that time. 


These developments may have 
covered a long span of years, 
but at their conclusion continu- 


“ous drawing was fairly launch- 


ed. For the time and place we 
must rely on “constant reader.” 

The next step was probably 
the placing of these two blocks 
on the same spindle, served by 
a single die box holding two dies. 
Separate die boxes are not prac- 
tical, as one of the two will be 
very hard to get at. The dou- 
ble block took the form of a sin- 
gle block with two flanges. The 
diameters were generally equal, 
in spite of the excessive slip, for 
a difference in diameter calls for 
different angular facing of the 
two dies, which is a mean prob- 
lem in a single die box. This 
combination is a good workable 
continuous machine though it 
has weaknesses which have until 
recently kept it out of extended 
use. The lower block cuts 
pretty fast and strips the coat- 
ing off the wire. Cast iron dies 
are rather awkwardly shaped 
for holding tightly in a single 
box. At best the product should 
not be trusted for further draft- 
ing as a regular process. Still 
“double-decking” is holding its 
own in scattered installations, 
and even growing. The writer’s 
firm, having solved the die-box 
problem and to a_ large extent 
the block-cutting problem, is of- 
fering double-deck machines to 
the trade for wire going two 
drafts to finished size. 

The next event in our hypo- 
thetical history was the adop- 
tion of 2-holing for small wire, 
wet drawn, with a drip of liquid 
lubricant between drafts. It 
‘proved even more satisfactory 
in this work for two reasons— 
first, on account of light drafts 
and relatively large blocks, unit 
pressure was light and the cut- 
ting tendency on the slip-block 
diminshed, and second, lubrica- 
tion could be nicely reapplied, 

















Amsler’s Wire 
Ductility Tester 











The “Usefulness” of Wire 
in the Manufacture of Wire 
Products depends in Most 
Cases upon its “Ductility” 


The best apparatus for in- 
vestigating the ductility of 
round and flat wire, ferrous 
and non-ferrous, is the 
“Amsler Reversed Bending 
Tester” illustrated above. 


| This apparatus gives very 


/ valuable 


information. It 
can be operated by any in- 
telligent man in the shop 


_ and it is inexpensive. 


| tester. 





Every wire forming shop 
should be equipped with 
this handy, practical wire 
Some plants are 
using a number of them in 
different departments. 


Write for Full Description 


HERMAN A. HOLZ 


Testing Engineer 
17-B Madison Ave. New York 


Complete Line of High Quality 
Metal Testing Machines. 
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WIREMEN LOOK! 


Demonstration of machines in operation in 


NEW YORK CITY 


From July 1st to July 15th, 1926 


LATEST 


“WAFIOS” DIAMOND MESH OR CHAIN LINK 
FENCE MACHINE 


“WAFIOS” BARBED WIRE MACHINE (Patent) 


“WAFIOS” SPRING COILING MACHINE 
For Accurate Springs 


It will pay you to visit this exhibition. Ap- 
ply for full particulars to: 


J. I. BERNITZ 


25 Beaver St., New York City 
Sole Agent for U. S. A. and Canada for “WAFIOS” Machinery. 























FASTEST 
GEM CLIP MACHINE 





This machine has_ exclusive 
methods for forming the clip that 
adds to its efficiency and speed. 
Reasonably priced. Write us for 
further details and prices. 


Guaranteed to make perfect 
gem clips at the rate of over 250 
per minute. Adjustments are ac- 
cessible and easily made. 


Peyser-Hansen Machine Co., Inc., 
10-12 Brookdale Place, Mt. Vernon, N. Y. 
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not only at the second die, but 
at the weak spot, the slip-block 
surface. Probably the blocks 
were immersed in liquid ‘at once, 
and the liquid tended in every 
way to improve the practise. 

We may be sure that two-hol- 
ing was followed immediately 
by multi-holing, and that the ar- 
rangement of different block 
speeds by gearing to reduce to 
the safest minimum was an 
early development. We may as- 
sume also that the alternative 
arrangement of two fixed-speed 
spindles with step-cone faces for 
speed differential was a close 
follower in point of time. Mor- 
gan of Worcester was experi- 
menting in 1889 with the ‘‘ver- 
tical roll” type, and in 1890 and 
91 was selling both roll and cone 
machines for wet wire. In 1893 
and 94 Morgan was selling cone 
machines for intermediate sizes, 
and also for work from the hot 
rolled rod, and these machines 
were not only in use on the non- 
ferrous metals but were draw- 
ing steel dry from the No. 5 rod. 

This closes the account of 
what we will call the “full-slip” 
machine. It is in extended use 
in all sizes and in both basic 
types (geared roll and cone) for 
the non-ferrous metals, and for 
steel in such sizes as are custom- 
arily drawn wet. - For dry draw- 
ing of steel it is of very doubt- 
ful value. Only under careful 
management, repetitive work, 
and excellent control of all char- 
acteristics of the raw stock can 
it make a showing. Morgan, in- 
terested chiefly in the coarser 
sizes of steel, dropped the slip 
machine years ago, and Water- 
bury-Farrell is the chief source 
of supply. 


To be concluded in the August issue. 





Uruguay Imports Much 
Wire 

Included in the importations 
of iron and steel into Uruguay 
in 1925 was black wire for 
fences and vineyards, up to No. 
14 and galvanized wire to No. 
14, in a total value of $805,144. 
This shows a slight decrease 
over 1924 when the total value 
was $868,798. 
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Safeguarding Original 
Designs 
in Wire Wares 
(Continued from page 85) 




















the new deal, designs would not 
be patented as heretofore, but 
would be registered, recorded or 
copyrighted. The differences in 
administrative routine as_ be- 
tween the two systems, and in 
the tedium of examination, 
should, in themselves, make it 
possible to speed up the certifi- 
cation of designs and thus allow 
a design owner to go into the 
market promptly with a new 
pattern of goods, secure in his 
isolation. 

For practical, everyday wire 
men, there is, however, some- 
thing more to this projected 
shake-up than a mere change in 
the physical arrangements for 
enrolling designs at Washing- 
ton. The change from the pat- 
ent to the copyright system 
would bring, with it an import- 
ant modification of Federal de- 
mands as to what constitutes 
an “original” design. Not a lit- 


tle of the dissatisfaction that ~ 


now exists with respect to the 
design patent system, may be 
traced to the severe and exact- 
ing demands which are made 
with respect to designs and the 
great numbers of designs which 
are rejected for what the own- 
ers think is insufficient cause. 

This present stern attitude at 
the U. S. Patent Office with re- 
spect to designs is due to the 
fact that Federal conscience tells 
the censors that if a design is to 
be patented it must be an “in- 
vention.” Hence the Examiners 
hold that just because a design 
is new is no sign that it is en- 
titled to a design patent. It is 
rather difficult, indeed, to ex- 
plain just where they draw the 
fine line. But, by and large they 
do not take kindly to a regroup- 
ing or reassemblage of elements 
already well known in an art. 
Their idea of an invented design 
is one that is a product of the 
brain as well as of the hand and 
presents the result of explora- 
tion into untrodden fields. 





LITTLE 
KILMER tint WIRE FORMER 
Forms Eleven Sizes of . 
Eyes from Round, 
Square, Flat or Half- 
Round Steck, also al- 
most any shape desired 
Quickly and Efficiently. 
Adjustable for 
No. 3 to No. 24 
Gage Wire. 
The cut on the left shows 
a few of the thousands 
of the forms made on this 


FORMER 
Price $35.00 


M. D. Kilmer & Co. 




















Patented April 2, 1918 
Cleveland, Ohio, U.S. A. 
Box 237, Station B. 























NEW YORK GENEVA 


DIAMOND DIE COMPANY ef AMERICA 


For drawing 
all kinds of wire 


Manufacturers of Steel Set 
Diamond Draw Plates 


Recutting Repairing 


Repolishing Prompt shipments 





“STEELITE SET” 


118 West 32nd St., New York City Phone, Penn. 4226 




















Standard Electric 
Wire Pointer 


Made in two sizes: 


No. 1 takes from No. 5 to No. 13 wire 
No. 2 takes from No. 13 to No. 21 wire 





Operates on either 110 or 220 volts Alternating Current. 


STANDARD MACHINE WORKS 


100 Lamartine Street WORCESTER, MASS. 























F. KRAUSE 
DIAMOND DIES 








All sizes, immediate deliveries. 
Dies for High Speed Wire Drawing Machines guaranteed. 


F. KRAUSE & CO., Inc. 
Jersey City, N. J. 


Webster 5105 250 OGDEN AVE. 


Phone: 
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Hammered by the criticism of 
practical men in the fields of 
commerce and industry, Con- 
gress is coming to see that this 
is a mistaken policy and is 
founded on a principle not in 
sympathy with the modern 
needs of art in industry. Con- 
gressmen are being educated to 
realization that an original de- 
sign is properly a matter of “au- 
thorship” rather than of down- 
right invention. Hence the plan 
to substitute a new law which 
will entitle a designer to a copy- 
right on a design composition 
that represents any arrange- 
ment on his own initiative. This 
more liberal policy at Washing- 
ton would doubtless result, oc- 
casionally in clashes between 
owners who felt that their de- 
signs were of dangerous simil- 
arity. Under such circum- 
stances rival claimants would 
have to fight it out in the courts. 

One of the ways in which the 
wire industry would gain by the 
more effective system of design 
protection that is in contempla- 
tion is by the setting up of what 
might be described as a system 
of short-term options on de- 
signs. As readers of WIRE & 
WIRE PRODUCTS may realize 
from their own experiences, the 
producer of a novelty in wire 
products, or even of a new model 
of a standard item, may be very 
much in doubt at the outset as 
to the extent to which the new 
offering will capture popular 
favor. Naturally a marketer 
who is feeling his way does not 
wish to make a heavier invest- 
ment, than is necessary, for de- 
sign protection or anything else, 
until he has opportunity to as- 
certain whether this added num- 
ber in his catalogue will “catch 
on.” 

To meet this situation, the 
new design protective program, 
which has been drafted for Con- 
gress in a Bill designated offi- 
cially H. R. 6249, invokes a slid- 
ing scale of prices that will per- 
mit the new-born design to pay 
for protection as it goes. For 
the nominal fee of $2, a design 
may be registered for a term of 
two years. That gives the de- 


sign owner his opportunity to 
feel the public pulse and he may, 
at his leisure, secure an exten- 
sion of the period of protection 
to twenty years upon payment 
of a fee of $20. The short-term 
protection at a low fee also takes 
care of the situation with re- 
spect to wire novelties for which 
a life of no more than one or two 
seasons may be foretold. 

Manufacturers who have been 
advising Congressmen with re- 
spect to the coveted reform bill 
confidently make prediction that 
one result of more adequate pro- 
tection for original designs in 
industry will be to reduce to the 
trade and to the consuming pub- 
lic, the cost of new stock models. 
The logic applied is that, as mat- 
ters stand today, the launcher of 
a new and distinctive design 
may thhave good reason to sus- 
pect that he can have that de- 
sign to himself for only a com- 
paratively brief interval before 
it will be copied and cheapened. 
Even if the pioneer takes out a 
design patent there is the risk 
that some camp-follower will 
bring out a “shadow,’ varying 
it just enough to avoid the pat- 
ent but not enough but that he 
can cut in on the market created 
by the new idea. Facing this 
prospect, the creator of an orig- 
inal design must, for the short 
term of his exclusive possession, 
charge for the product, prices 
high enough to reimburse him 
for bringing out the design. But 
with more effective protection, 
insuring the originator a mon- 
opoly of his design for a score 
of years, if he wants it, the 
manufacturer could quote a 
more modest price from the out- 
set. Presumably, he would be 
only too glad to have the larger 
sales that result from lower 
prices, if assured the full har- 
vest from a popular hit. 

It is conceded that even with 
the improved system of design 
protection there will be no com- 
plete solution of the problem 
presented by the type of trailer 
market with a near-double that 
passes with some purchasers for 
the genuine. Certain members 
of the wire industry have advo- 
cated a form of “multiple regis- 
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tration’ that would allow a pion- 
eer to enroll for one fee not only 
a primary or elemental new de- 
sign but all the equivalents, al- 
ternatives and variations of the 
design. Government officials 
have rejected this scheme for 
registrations in series because 
of difficulties of administration. 
But it is pointed out that the 
proposed small fee for short- 
term protection will allow the 
owner of a valuable new design 
motif or design keynote to copy- 
right all the various versions of 
that design theme that are us- 
able, thus “sewinz up” the in- 
spiration even though ke put in- 
to production only one version 
of the design. 








The Diamond 
in Wire Drawing 
(Continued from page 94) 




















continued vibration, as when 
the die is not tight in the holder 
or the machine vibrates; this 
will do more to wear the die off 
size or crack it than a sudden 
jar. 

On fine copper wire with 6-in. 
blocks the machine can be speed- 
ed up to 350 r. p. m. say for 
.003-in wire. The limitation to 
the speed is in the construction 
of the machine. At faster 
speeds, it would require adjust- 
ing daily. At 350 the wire runs 
firm through some of the dies 
but between others is a little 
slack and is then vibrating at a 
high rate, the machine not being 
adjusted to take up the slack 
perfectly at such very high 
speed. 

Fine steel wire which is harsh 
or slightly brittle may break up 
in being drawn through dia- 
monds, yet can be drawn suc- 
cessfully in steel dies. 


Limit of Steel Work by One Die 


The amount of steel wire that 
can be drawn through a dia- 
mond die before it wears off size 
is as follows: 

Althought the length of the 
wire is very great at the small- 
est sizes the amount by weight 
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is small as the wire is sold by 
the pound it will be seen that 
the manufacturing becomes 
most expensive. The drafts 
must be made light. Three or 
four diamonds are required to 
draw from .005 down to .003, a 
and the same number from .003 
down to .002 in.; .0025 in. steel 
brush wire is made of low or 
medium carbon steels but this 


Nopco 1286 
is the limit, at which it becomes 


commercially unprofitable to For Copper Wire Drawing 


draw the wire. 
On higher-carbon, harder mu- 












sic steel .017 in. was the small- 1. Better Lubrication 

est size that could be drawn | 2. Dies Last Longer 
without breaking the diamond. 3. More Production 
Today, however, by using a 2 or 4. Time Saved In Mixing 
21%4 caret diamond, music wire 5. Machine Kept Cleaner 
can be drawn as small as .005 in. 6. Less “Seconds” 


There is a good demand for 7. Smoother Wire — 
the .0025-in. scratch brush wire. Less Scratches 
It is drawn in 10 drafts through ? 
diamonds. from .005 to .0025 in. Send for full information 
One finishing-size die ie drop- 
ped for every pound of wire 


made and moved back to use for NATIONAL OIL PRODUCTS Co. 








the next coarser size, and the wy N-1-11-.0) ae ee fois | Ley.\cire) BOSTON . 
finishing die replaced by a new CHARLOTTE ST. JOHN’S, N. F. 

one. ™ / 
Diamonds Needed for Fine Wire 








To draw steel wire from .002 
down to .001 in. would reuire 10 66 ak ° ee . 
diamonds, which at present || Lhe “Superior” Wire Drawing Machine 
(1902) prices, would cost $40 to 
$100. The production would be 





so small that it would not exceed The ultimate 
one ounce per day, as it would in a compact 
take a great length of wire for and inexpens- 
that weight. ive mechine. 

Orders for music wire are sel- 
dom taken for sizes finer than One man effici- 
.009 or .008 in., as the wire at ently operates 
this very fine size becomes very 6 of these 
curly and no method has been sree 
discovered as yet of making or oe, 
keeping it straight. ; 

The drafts from _ .016-in. 6 Draft Wet 
(about) are all in diamonds, as type. Capacity / 
follows 032” to .004”. 

Draft In. Draft In. Floor Space 

1  .0157 6 .0114 39”x54” 

2 .0148 7 .0106 

3 ~=.0138 8 .0098 j 

4 138 g0m1 I Desired 
5 .0122 ; 10 .0087 phy 








Bead Chain Co., Bridgeport, aa 
Conn., will add a third floor to e 
its present building to allow The Superior Teol & Mfg. Co. 
necessary manufacturing expan- 172 Union St. Worcester, Mass. 
sion. 
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Shock Absorbing Springs 


(Continued from page 86) 














shows the theoretical and experi- 
mental values obtained for steel 
at various working tempera- 
tures. These curves are repro- 
duced from published data by 
the author, and represent the- 
oretical curves based on the kin- 
etic theory of solids by Suther- 
land; and known experimental 
values of the moduli at various 
temperatures. It would seem 
that for temperatures up to 800 
deg. fahr. the needed elastic 
properties are fairly well estab- 
lished both theoretically and ex- 
perimentally. 


Stress, Lb. per $q.In 


in 2un 


0 





springs has associated with it 
the mechanical treatment, such 
as rolling, wire drawing, and 
coiling, and the heat treatment 
which the material has received 
up to the time the finished prod- 
uct is ready to be introduced 
into a mechanism. Figure 2 
shows the effect of heat treat- 
ment on the static and fatigue 
properties of 1.20 per cent car- 
bon steel when tested at ordin- 
ary working temperatures. It 
shows the effect of quenching 
from above the critical point 
combined with various drawing 


80 
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So 
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Scleroscope Hardness Number 
nm 
oO 
oO 
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Temperature , Deq fahr 


Fig. 2.—Experimental Results of Tests of a 1.02 Per Cent Car- 
bon Steel Quenched and Tested at Various Temperatures. 


In general, for spring steel it 
is known that as the tempera- 
ture is elevated the fatigue and 
static-strength values decrease 
in a progressive manner. Fig- 
ure 2 is a reproduction of a dia- 
gram from a paper by the 
author’ showing the effect of 
temperature on the static and 
fatigue properties of a 1.02 per 
ment quenched carbon steel. The 
speed at which this metal is 
tested in repeated stressing was 
1,500 cycles per minute. It is 
suspected that at certain ele- 
vated temperatures, as the speed 
of testing is decreased for any 
particular steel, the endurance 
limits will decrease also. 


The question of using steel at 
ordinary temperatures for 


2 T. M. Jasper, The Value of the Energy 
Relation in the Testing of Ferrous Metals at 
Varying Ranges of Stress and at Interediate 
and High Temperatures, Phil. Mag., vol. 46, 
1923, p. 609. 


Fig. 4.—Correlation 


treatments. In general, it may 
be said that drawing a carbon 
steel up to 800 deg. F. has very 
physical strength properties 
shown in Fig. 3, but for a nickel 
alloy steel the point at which 
such properties begin to de- 
crease rapidly is somewhere in 
the neighborhood of a draw of 
400 deg. F. 

When springs are to be de- 
signed of steel where stresses 
are to be repeated many times, 
the allowable working strees 
should depend somewhat on the 
type of work the springs are to 
do and on the relative human 
hazard introduced by the mech- 
anism in which they are to be 
used. It would seem that the 
endurance-limit stress is the 
strength property to use with an 
appropriate method of deter- 
mining a factor of safety, rather 





of 


Strength (Tension). 


WIRE 


than the elastic limit of the ma- 
terial. Figure 4 shows, for ex- 
ample, the correlation between 
the endurance limit and the ulti- 
mate strength. 

The type of stresses develop- 
ed in springs is that of flexure 
or of torsion, or of some com- 
bination of flexure and torsion. 

The ratio of endurance limits 
between complete reversal of 
stress in torsion and complete 
reversal of stress in flexure for 
19 different steels and heat treat- 
ments has been found to be in 
the neighborhood of 0.53. 

In the use of springs, in gen- 
eral, stresses vary from approxi- 
mately zero to a maximum when 
any small portion of stressed 
material is considered, and when 


Proportional 











1000 1400 


Drawing Temperature, Deg Fohr, 
Limit with Ultimate 


200 1200 


Endurance 


the metal is repeatedly stressed 
under conditions of non-reversal 
of stress, it is found that for 
flexure are about 71 per cent 
of the ultimate tensile strength. 
As-a basis of design for steel 
springs, an allowable unit stress 
in flexure of 50 per cent of the 
ultimate strength in tension will 
give a safety factor of 2 within 
the endurance-limit range of 
the metal, if the maximum en- 
ergy absorbed per unit volume 
is used. If the allowable unit 
stress in torsion is 25 per cent 
of the ultimate strength in ten- 
sion, approximately the same 
factors of safety will prevail for 
springs in torsion. 

The actual factor used might 
be made more than 2, if occa- 


sional overstressing is expected. 


3 Wm. Sutherland, Kinetic Theory of Solids, 
Phil, Mag., 1891. 


4 T. McLean Jasper, Tpyical Static and 


Fatigue Properties of Steel at Elevated Tem- 
Proceedings, 1925, 


A.S,T.M. 


peratures, 
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Vianney Wire 
Die Works 


(American Branch) 


Etablissements 
Joseph Vianney 
Trevoux, France 





Manufacturers of 
DIAMOND DIES 





New York Offices 
100 Fifth Avenue 


V. J. Boulin, Mgr. 
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Diamond Dies 
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Completely made in this 
Country by latest scientific 
method. 





New way of 
re-inforcing the Diamond 


R. Kohl, Diamond Die Co. 


655 Broad St., Newark, N. J. 


























WIRE GAUGES 


A. WALDECK & COMPANY 


7607 Broadway, S. E. 
CLEVELAND, OHIO 
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The Manufacture of Iron 
and Steel in Germany 


(Continued from page 88) 

















value of the factor G is that of 
the total weight of wire drawn 
on the machine per minute, K 
and F then being average 
values. 

The power required by mul- 
tiple drawing machines is in 
general somewhat higher than 
that calculated according to the 
second formula. This is of 
necessity the case, as the losses 
introduced between the various 
stages, increased friction due to 
coupling devices, clutches and 
the like increase power required. 

A smaller diminution in diam- 
eter requires a stronger pull 
with less stages, unless the dies 
are allowed to wear out faster; 
while on the other hand a lar- 
ger diminution of diameter for 
the total operation can be distri- 
buted over a larger number of 
stages, with a lower rate of 
diminution for each stage. Due 
to increased friction in the. lat- 
ter case, the results obtained by 
calculation from this formula 
should be multiplied by 1.5, 
when a fair average will result. 

The annealing of the wire be- 
tween the various stages of 
manufacture will be the subject 
of a Jorthcoming article. 





Britain Uses American Nails 

Wire and wire products were 
imported to Great Britain dur- 
ing March 1926 to the total of 
13,989 tons, as compared with 
exports of 15,561 tons. Except 
wire nails and staples, exports 
exceeded imports in all classifi- 
cations. Of those products, the 
exports were but 348 tons com- 
pared with imports, mostly from 
the United States, of 5,650 tons. 
The same situation existed in 
February, when exports were 
220 tons and imports 5,645 tons. 





Aluminum Co. of Amer., Inc., 
Oliver Bldg., Pittsburgh, is pro- 
ceeding with a one-story wire 
mill at Massena, N. Y., 150x310 
ft., estimated to cost $350,000. 
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Cabling and Laying up 
Machines 


Complete Equipment for the 
manufacturing of 
Conductor Cable and Wire Rope 


New England Wire Machinery Co 
Designers & Engineers 
NEW HAVEN, CONN. 














The Patented 
Diamond Die 


of proven superiority 
through practice and not theory. 


The standard of leading wire 
mills. 


Manufactured by: 


UNION WIRE DIE CORP. 


250 W. 40th St., New York City 
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BAKERS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


BENCHES, WIRE DRAWING 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


CRANES 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


DIES, CHILLED IRON 
The Waterbury Wire Die Co., 
Conn. 
Master Wire Die Corp. 


DIES, DIAMOND 

Union Wire Die Corp., New York, N. Y. 

F. Krause & Co.. Inc., Jersey City, N. J. 

Vianney Wire Die orks, New York. 

The Waterbury Wire Die Co., Waterbury, 
Conn. 

R. Kohl Co., Newark, N. J. 

Diamond Die Co. of America, New York. 

Balloffet Diamond Wire Dies Co., Ine., 
New York. 

Cochaud Wire Die Co., New York. 


DIES: Repairs & Re-Cutting 
F. Krause & Co., Inc., Jersey City, N. J. 


EQIUPMENT: Miscellaneous 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
J. I. Bernitz, New York. 


FURNACES, Wire Annealing 
Chas. F. Kenworthy, Inc., Waterbury, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


GAUGES, WIRE 
A. Waldeck & Co., Cleveland, Ohio. 


LATHES, DIE REAMING 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 

MACHINERY, ARMORING (Cable, 
Wire, Hose) 


Sleeper & Hartley, Inc., Worcester, Mass. 
J. I. Bernitz, New York. 


MACHINERY, BALANCING 
Herman A. Holz, New York. 


MACHINERY, BUNDLING 
Sleeper & Hartley, Inc., Worcester, Mass. 
J. I. Bernitz, New York. 


Waterbury, 


This is a carefully classified index of concerns who s 


MACHINERY, CUTTING 
Halden Machine Co., Thomaston, Conn. 
The F. B. Shuster Co., New Haven, Conn. 
J. I. Bernitz, New York. 


MACHINERY, COILING 


Sleeper & Hartley, Inc., Worcester, Mass. 
J. I. Bernitz, New York. 


MACHINERY, FORMING 
M. D. Kilmer & Co., Cleveland, Ohio. 
Sleeper & Hartley, Inc., Worcester, Mass. 
J. I. Bernitz, New York. 


MACHINERY, GEM CLIP 


Peyser-Hansen Machine Co., 
Vernon, N. Y 


MACHINERY, NAIL 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, POINTING 
Morgan Construction Co., Worcester, Mass. 
Standard Machine Works, Worcester, Mass. 


MACHINERY, SCREW WIRE 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, SPRING MAKING 


Sleeper & Hartley, Inc., Worcester, Mass. 
J. I. Bernitz, New York. 


MACHINERY, DIAMOND MESH 
FENCING WIRE 
J. I. Bernitz, New York. 


MACHINERY, DIE POLISHING 
F. Krause & Co., Inc., Jersey City, N. J. 


MACHINERY, WIRE NETTING 
J. I. Bernitz, New York. 


MACHINERY, CHAIN LINK 


FENCE 
J. I. Bernitz, New York. 


MACHINERY, STAPLE 
Sleeper & Hartley, Inc., Worcester, Mass. 
J. I. Bernitz, New York. 


Inc., Mount 


MACHINERY, STRAIGHTENING 
Hallden Machine Co., Thomaston, Conn. 
F. B. Shuster Co., New Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
J. I. Bernitz, New York. 


MACHINERY, STRANDING 
Sleeper & Hartley, Inc., Worcester, Mass. 
New England Wire Machinery Co., New 

Haven, Conn. ; 
J. I. Bernitz, New York. 


MACHINERY, TESTING 
Herman A. Holz, New York. 


MACHINERY, WINDING 
Sleeper & Hartley, Inc., Worcester, Mass. 
J. I. Bernitz, New York. 


MACHINERY, WIRE DRAWING 


Morgan Construction Co., Worcester, Mass. 
Sleeper & Hartley, Inc., Worcester, Mass. 
The Vaughn Machinery Co., Cuyahoga Falls, 


Ohio. 
a Alloyed Metals Co., Providence, 


Superior Tool & Mfg. Co., Worcester, Mass. 
MACHINERY. WIRE TINNING 

Superior Tool & Mfg. Co., Worcester, Mass. 
OILS, LUBRICATING 

National Oil Products Co., Harrison, N. J. 
OILS, WIRE DRAWING 

National Oil Products Co., Harrison, N. J, 
REELS. WIRE & CABLE 

HANDLING 


Attleboro Pressed Steel Corp., 
Mass. 


REELS, TAKE OFF & STRANDING 


Attleboro, 


Attleboro Pressed Steel Corp., Attleboro, 
Mass. 

REELS, ANNEALING 

Attleboro Pressed Steel Corp., Attleboro, 


Mass. 


SOAPS. WIRE DRAWING 
National Oil Products Co., Harrison, N. J. 
SPOOLS, WIRE & CABLE 
Attleboro Pressed Steel Corp., 
Mass. 
TOOLS, DIAMOND 
F. Krause & Co., Inc., Jersey City, N. J. 
The Waterbury Wire Die Co., Waterbury, 
Conn. 
TRUCKS 
Morgan Construction Co., Worcester, Mass. 
WIRE, IRON & STEEL 
Seneca Wires Mfg. Co., Fostonia, Ohio. 
WIRE, FINE SILVER, GOLD, ETC. 
= Alloyed Metals Co., Providence, 


Attleboro, 


pecialize in this industry and who advertise regularly in 


WIRE & WIRE PRODUCTS. Please mention WIRE when writing to these firms. 



























For Uniformity of Product 


“BALLOFFETS ALWAYS” 


. BALLOFFET DIAMOND WIRE DIES €O,, Inc 


If 





you have something to 
sell to the wire indus- 
tries this medium cov- 
ers your entire market. 
No waste circulation. 


WIRE & WIRE PRODUCTS 
461 Fourth Ave., New York, N. Y. 


Advertising rates sent on request 















































Was Hoover Describing You ? : 


HOOVER SAYS U. 8. Ny ZF zos 0 im 
TRAILS IN SCIENCE 
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follow Mr. Hoov- 
er’s advice, if you 
want knowledge lead- 


Far Behind Europe in Advanc- ing to power, you 
ing Fundamental Knowledge, must read WIRE & 
He Tells Engineers Here WIRE PRODUCTS. 


This publication 


Secretary of Commerce Herbert 


Hoover yesterday lectured to the will keep you inform- 
} American Society of Mechanical En- 


gineers here on the value of .researth ed of all the scientific 


ee ee and practical develop- 
It is ail very well, he said, this 


glorifying of America in its’ progress ments in this fast exX- 


in industrial science and@ the accom- : . 
panying general industrial develop- panding industry. 


ment, ‘‘unparalléled in history,”’ but E tj 
the backbone of this development, re- very executive, 


search in pure science, ts weak. : superintendent an d 
“‘fnstead. of leading all other coun- ; ; 
tries in the advancement of fundaa- foreman in all wire 
mental scientific knowledge,’’ he de- . ; 
clared, ‘the United States ogcuples a) drawing, 4 orming 
h position far in the rear of the ma- a 
jority of European nations. A list of and allied plants can 
the awards of the Nobe] prizes to men g 
of yarjoug nationalities reveals the profitably read this 


s J ti f first inds that . . 
Deeg eR interesting monthly. 
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—WNew York World = Dec.2,1925 


Articles appear on: 


AAA WOON 





Plant Management Export—Foreign Markets 

Drawing Practices News—Trade Developments 

Raw Materials Markets—Reports—Abstracts =| 
Machinery—Equipment Statistics—Legislation 

Forming Methods Translations—Inventions Ka} 
New Products Trade Abuses 

Merchandising—Selling Historical 


Use the coupon 


WIRE & WIRE PRODUCTS 
461 Fourth Ave., New York, N. Y. 
Date TSG A? BALERS NR 
Please send a copy of WIRE to the names below until otherwise 
ordered. We will remit a year’s subscription price on receipt of bill 
for each name 
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SUBSCRIPTION RATES PPM onnneeeeeecsseeeeeeececeeeecceceeeeeeeeccnnnnecececnneencenennnaeees 
United States and Canada . . $5.00 BY -o-eeeseeeeesssseeeeececececcscteeeeceeccennsennenencecentnnnneesesecs 


Pity chides wees, hs as $7.50 Address 
Published Monthly 









































WIRE 


Round and Flat—Low Carbon and High Carbon— 
Iron and Steel. 


for 


Stapling, Binding, Brooms, Mattress, Screen Cloth, 

Special Weaving, Clips, Pins, Hairpins, Bonnets, 

Ropes, Cables, Link Fabrics, Furniture Springs, Tire 
Beads, Grape Tying, Ete. 


Sizes from No. 2 to No. 40 W & M Gauge. 


FINISHES—Tinned, Galvanized, Annealed, Coppered, Bright 
and Liquor Finish. 


WELDING WIRE 
Special Quality for Electric and Gas Welding. 


FLORIST AND TAG WIRE 
Packed in Special Packages—for the Trade. 


STRAIGHTENED AND CUT WIRE 
Sizes 4 to No. 26 W & M Gauge. Lengths—2 in. to 20 ft. 


COLD ROLLED FLAT WIRE 
Bookbinder’s, Stapling, and Special Fine Sizes. 


HIGHEST QUALITY GUARANTEED 


Please send us your inquiries. 


The Senaca Wire & Mfg. Co. 


Fostoria, Ohio 





Wf. 





